ANOTHER STATE ENTANGLEMENT MEASURE Oscar A. Nagel 1 , and Guido A. Raggio 2 Given a state ω of the (minimal C * -) tensor product A ⊗ B of unital C * -algebras A and B, its marginals are the states of A and B defined by
Given a state ρ of A and a state φ of B, there is a unique state
for the product-states of A⊗B. The convex hull of S π , written co(S π (A⊗B)), is the set of finite convex combinations of product states. The states of A ⊗ B in the norm-closure of co(S π (A ⊗ B)) are usually identified with the separable states of the composite system whose observables are described by A ⊗ B; the states which are not separable are termed entangled.
For a state ω of a unital C * -algebra A, consider its finite convex decompositions: ω = n j=1 λ j ω j , with 0 ≤ λ j ≤ 1, n j=1 λ j = 1, and ω j a state of A. Such a decompositon will be written [λ j , ω j ] and D ω denotes all such finite convex decompositions.
Consider the realtive entropy (ρ, φ) → S(ρ, φ) for pairs of states ρ and φ of a unital C *algebra. We use the original convention of Araki [1] 3 , which is also that used in [2] which we use as a standard reference for the properties of relative entropy. We propose the following measure of entanglement
We say a map α from
We have the following result, whose proof will be provided in a fothcoming paper [3], along with result about a class of entanglement measures akin to (1):
2. E(·) is convex (and in general not affine). 
5.
If ω is separable then E(ω) = 0.
6. E(ω) = 0 iff ω lies in the w * -closure of co(S π (A ⊗ B) ). −log(D ) )), 7. For n (n ≥ 1) states ω 1 , ω 2 , · · · , ω n of A ⊗ B, one has
where ζ n is the *-isomorphism
given by ζ n ((a 1 ⊗ a 2 ⊗ · · · ⊗ a n )
In particular, E is "extensive", i.e.,
In both (2) and (4) the left-hand side is computed with respect to marginalization with respect to the two factors in brackets in (3). 
If

--
The crucial condition of "commmutation with marginalization" involved in property 4. of E is met by the "LQCC" maps considered in [4] . "LQCC" means "local quantum operations" with "classical communication", and these are the relevant maps in the games that Alice and Bob play.
